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Definition: 


Anaemia is a condition in which there is a reduced delivery of oxygen to tissues, it not a 
disease, but rather a symptom of any of the numerous different disorders and other 
conditions. The WHO has defined anaemia as a haemoglobin concentration below: 


Males- 13,5 g/dl 
Females- 12 g/dl 


Classification: Kinetic Approach- RPI 


Diagnostic Framework for Anemia 
(Kinetic Approach — # of Reticulocytes) 


Hypoproliferative 
(i.e. bone marrow not responding appropriately) 
Retic Index < 2 


Anemia of chronic inflammation 
Nutrient deficiencies 
* Iron deficiency (including chronic blood loss) 
* Vitamin B,, 
* Folate 
Hormone deficiencies 
* Chronic kidney disease 
* Hypothyroidism 
* Hypogonadism 
Bone marrow failure 
* Aplastic anemia 
* Marrow infiltration (e.g. cancer, infection) 
* Marrow suppression (e.g. drugs, 
chemotherapy, radiation) 
“Hospital-acquired anemia” 


Hyperproliferative 
(i.e. bone marrow responding appropriately) 
Retic Index > 3 (or >2?) 


Acute blood loss 
* Trauma 
* Gl bleed 
* Retroperitoneal 
¢ Uterine 


Hemolysis 
Autoimmune 
Microangiopathic hemolytic anemia 
Intrinsic RBC defects (e.g. sickle cell 
anemia, G6PD deficiency) 
Infections 
Hypersplenism 


aK 
Classification: Morphological Approach 


Low MCV Normal MCV High MCV 
< 80 fL 80 — 96 fL > 96 fL 


“Microcytic” “Normocytic'(N gvmo husmec) “Macrocytic” 
Iron deficiency Anemia of chronic kidney disease Megaloblastic 


Vitamin B,, deficiency 
Thalassemia Acute blood loss 


¢ Alpha thalassemia 
e Beta thalassemia Anemia of chronic inflammation 
(some patients) 


Folate deficiency 


Non-megaloblastic 

, o. , Alcohol use 

Anemia of chronic inflammation A Br , , 

(some patients) Hospital-acquired anemia Liver disease 
(independent of alcohol use) 


Hypothyroidism 
Myelodysplastic syndrome 


Most forms of hemolysis can have low, normal, or high MCV, depending on the fraction of dysmorphic cells of 
reduced MCV (e.g. schistocytes, microspherocytes), reticulocytes of increased MCV, and amount of agglutination. 


ANEMIA 


HEMOGLOBIN AND INDICES 
RETIC COUNT AND MORPHOLOGY 


Inadequate Response (RPI < 2) Adequate Response (RPI > 3) 
R/O Blood loss 


>w oyt] vnemo chic 


e 
Iron deficienc: Chronic inflammatory disease Vitamin B,> deficiency Hernoglobinopathy oma = \ 0- 
* Chronic blood loss * Infection * Pernicious anemia * Hemoglobin SS, S-C, 
* Poor diet * Collagen-vascular disease * ileal resection S-6 thalassemia 
* Cow's milk protein . Inflammatory bowel disease * Strict vegetarian 
intolerance * Abnormal intestinal u pany 
* Menstruation Recent blood loss transport + G6PD deficiency 
* Congenital intrinsic ° Pyruvate kinase deficiency 
Thalassemia Malignancy/marrow infiltration factor or 
+ B major, minor transcobalamin Membranopathy 
*a minor Chronic renal failure deficiency + Hereditary spherocytosis 
+ Elliptocytosis 
Chronic inflammatory Transient erythroblastopenia Folate deficiency e Ovalocytosis 
disease of childhood e Malnutrition 
* Malabsorption Extrinsic factors 
Copper deficiency Marrow aplasia/hypoplasia * Antimetabolite « DIC, HUS, TTP 
+ Chronic hemolysis + Abetalipoproteinemia 
Sideroblastic anemia HIV infection * Phenytoin * Burns 
+ Trimethoprim/sulfa » Wilson disease 
Aluminum, (?) lead Hemophagocytic syndrome * Vitamin E deficiency 
intoxication Hypothyroidism 
8 Oroticaciduria Immune hemolytic anemia 
Haemolytic Chronic liver disease * Autoimmune 


Lesch-Nyhan syndrome * Isoimmune 
Down syndrome * Drug-induced 
Marrow failure 

« Myelodysplasia 


+ Fanconi anemia 
+ Aplastic anemia 


Anaemias 


Drugs 


cell distribution width (RDW) is calculated by - 
g the standard deviation of the red cell width by ine 


mean cell widthx100. An elevated RDW suggests variation in 


red cell size, i.e. anisocytosis, and this is seen in iron 
deficiency. In ß-thalassaemia trait, the RDW is usually normal 
The white cell count (WCC) (or white blood count, NBC) 

gives the total number of circulating leucocytes, and many 


General S&S for all types of Anaemia 


Symptoms: 


Fatigue 
Dyspnoea 
Light headed 
Palpitations 
Chest pains 


Dizziness 


Signs: 


cuchyeardiam 
Pallor. 
Koilonychia — C \von detioncy OMA Limi 


US 
Tachycardia —_ 


Nein MAIS HV 


Ecchymosis 


Petechial 
Purpura 
Bleeding disorders(Gums) 


Symptoms of B12- 


Symptoms of Iron- Deficiency induced 
deficiency induced Anaemia Anaemia 

m PICA 9 eat cand, wee, Mew So m Pins and needles (peripheral 

m Koilonychia i neuropathy) Cgisve $ stock ug) 
m Stomatitis m Lost sense of touch 


m Wobbling gait and difficulty walking 


= Clumsiness ad stiffness or arms and 
legs 


m Dementia 


Symptoms of Chronic red 
blood cell destruction- 
induced anaemia( Haemolyris) 


Jaundice 

Dark urine: brown or red in colour 
Leg ulcer 

FTT 


Symptoms of gallstones 


Symptoms of Sickle cell 
anaemia 


m Fatigue 
m Susceptibility to infection 


m Delayed growth and development in 
children 


m Episodes of sever pain especially in 
the joints, abdomen and limbs 


Approach to Anaemia 


m History 

m Dietary history 

m Family history 

m Is there evidence of blood loss? 
m Menstrual History 

m General Examination 

m Investigations 


m Management 


History 


Wied questiöni would you lthe to 
ast "ta patient 7 
m Does the patient become easily fatigue and loss of energy 
Full Act istry 


m Usually rapid heartbeat, particular with exercise 

m Shortness of breath and headache, induced by exercise 
m Any difficulty concentrating 

m Dizziness? 

m Pale skin? 

m Leg Cramps? 


m Insomnia? 


Menstrual History: 

Possibility of pregnancy 

Is there evidence of Menorrhagia 
Heavy periods- flow? 

History of Blood loos: 

Is it Chronic? 

Family History: 

Is there a history of haemolytic anaemia 
Dietary History: 

Poor eating habits 

Hunger for strange food 


Vegetarian or Vegan? 


Examination 


General appearance 


Is the patient fatigued, irritable, obviously pale or wasting 


Vitals 
m Bp- Increased systolic 
m Heart rate- Tachycardia? 


m Is the pulse bounding or wide? 
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Focused General Examination 


Head 


m Alopecia 


m Wasting 


Skin 
m Ecchymosis/ petechial/ Purpura 


Eyes 


m Jaundice: young patient 
Mild Jaundice + severe anaemia= Haemolytic a Age ÍS important 
Severe Jaundice + mild anaemia= Liver disease 

m Pale conjunctivitia optic disc 
m vitreous for haemorrhages 


m Roth spots 


Mouth 


m Swelling or bleeding of gums 
m Tongue- glossitis 

m Stomatitis 

m Aphthous ulcer 


m Haemorrhages under the tongue 


Trunk 


m Lymphadenopathy no tendemers : 
Cow, o 
m Sternal tenderness P due to hypevoctive mann Lgj. ben Aplastic 


Tivial | Sacval tenderness 


Extremities 


m Nails 

m Subungual haemorrhage 

m Koilonychia (spoon shaped nails) 

m Melanochia (purple-brown nails due to HIV) 
= Limbs 

Are the Pale? Warm? 


Is there evidence of Vasculitis 
Examine Joints >? bleeding Chaewaviuasis) 


DHH: Septie a/s Cpus) 


Investigations 


m Routine blood test- FBC, U&E, LFT 
m Urine analysis 
m Hacmatinic Assays: Ferritin, Vitamin 12, Folate, Serum Transferrin receptor assay, serum iron. 


m Reticulocyte count 


> Bone manow with trephine  Beyps 
E ESR ospivobe Ors 
m CRP 
m CXR 


m G6PD Deficiency 

m Pyruvate kinase essay 

m Coagulation screening- D- dimer, INR 
m U/S- Fibroids? 

m Endoscopy- Peptic Ulcer? 


m Colonoscopy 
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Interpreting a Full blood count 


| 
Complete Blood Count 


Collected: 5/16/2019 08:00 
Ref Range 
RBC Count 5.5 mil/pL | 
Hemoglobin 15.7 g/dL Male: 13.5-17.5 g/dL | 
| Female: 12.0-16.0 g/dL | 
| Hematocrit 48% Male: 41-53% 
Female: 36-46% 
MCV 87 fL 80-96 fL 
MCH 28.5 pg 25.4-34.6 pg/cell 
MCHC 32.7 g/dL 31-36% g/dL | 
RDW 12% 11-15% | 


Interpreting the Iron Panel 


Xe 


Transferrin 


Condition MCV Iron Ferritin TIBC Transferrin ; 
saturation 

iron deficiency i L L t T Da 
Inflammatory anaemia > NORMA 1 4 1 4 
Thalassaemia minor 4 Le, > > > o 
Thalassaemia major 4 <> /T T 4 4 T 
Sideroblastic anaemia 4 T ? > /1 T 

Iron overload = T 7 4 J T 


O Leaman 


Iron Indices. Ferritin is the most specific marker of iron deficiency; its sensitivity is dependent on the cut-off 
value. A serum ferritin of <30y/L is very sensitive for iron deficiency. 


Case 1- Mrs Adams 


History: 


A 63-year-old woman goes to her general practitioner (GP) complaining of extreme tiredness. She 

has been increasingly fatigued over the past year but in recent weeks she has become breathless on 
exertion, light-headed and complained of headaches. Her feet have become numb and she has started 

to become unsteady on her feet. She has had no significant previous medical illnesses. She is a retired 

teacher and lives alone. Until the last 2 years she was active, walking 3 or 4 miles a day. She is a non- 

smoker and drinks about 15 units of alcohol per week. She is taking no regular medication. Her 
mother and one of her two sisters have thyroid problems. — 


Examination: 


Her conjunctivae are pale and sclera are yellow. Her temperature is 37.8°C. Her pulse rate is 96/min — 
regular, and blood pressure 142/72 mmHg. Examination of her cardiovascular, respiratory and 
abdominal systems is normal. She has a symmetrical distal weakness affecting her arms and legs. 
Knee and ankle jerks are absent and she has extensor plantar responses. She has sensory loss in a 

_ glove and stocking distribution with a particularly severe loss of joint position sense. 


Investigation 


m re 
Mean corpuscular 
volume (MCV) 

Platelets 150-440 x 109/L 
Potassium 3.5-5.0 mmol/L 


Creatinine 92 umol/L 70-120 umol/L 
Bilirubin 45 mmol/L H | 3-17 mmol/L 


Alkaline 263 IU/L 30-300 IU/L 
phosphatase 


